
UNCLASSIFIED

AD NUMBER
AD 366715

CLASSIFICATION CHANGES

TO: unclassified

FROM: confidential

LIMITATION CHANGES

TO:
Approved for public release, distribution

unlimited

FROM:

Notice: Release only to U. S. Government
agencies is authorized. Other certified
requesters shall obtain release approval
from Director, Defense Atomic support
Agency, Washington, D. C. 20301.

AUTHORITY
DSWA ltr. , 4 Apr 97; DSWA ltr. , 4 Apr 97

THIS PAGE IS UNCLASSIFIED



RID
i. -

G o
JUREAU OF SHIPS .

4- -QECHNICAL INSPECTION R

. .L .C ......

Hg A r&E TA8L JLL

S""�U 8. GOVERNMENT lf'.: ....... .L"., C,, O 3 F"."w .. .. "
FROM DDC. O'HFL C . , - ....... , ).,,. U ' d

;..:O Atomiic Support ,Aeeno

OPERATION CROSSROADS "
\ i.

"- DIRECTOR OF SHIP MATEVI
JOINT TASK FORCE ONE Oa Z9

_ j.1. JAN 196_
v -T GhGl NO.

at 12 ySl q(...- . .. -) ,,,, -.. d. c aa cL J 6872



BUREAU OF SHIPS GR0OUP

14TECHNICAL 3INSPECTION REPORT

424

United~ Allwt Iupr ag~

APPROVED: gtu zt1e* teet~Z) l4ona" atteatin ttleV'0?hi theajfjxg 
'jV

Ve ~ O at1 '1 u 9~)Captain, U'.S.N.- Person Isa ftea 8

SECR-TSAKAWA (Ex jap Cruiscm~)

Page 1 of 38 Pag~es,

&Z 4ANbQ
MOUNT ~.



TABLE'OF CONTENTS

PAGE NO.

Ship Characteristics Sheet

Midship Section 4

Overall Summary of Damage 5

Photographic Section 11

8~C~ETSAKAWA (E~x lap Cruiser)

* ~Page 2 of 38 PapesL



EX JAPANESE CRUISER SAKAWA

SHIP CHARACTERISTICS

Completed: 1942 - 44.

HULL

Length Overall: 550 feet 0 inches.
Beam: 49 feet 8 inches.
Drafts at time of test: Fwd. 19 feet 0 inches.

Aft. 19 feet 0 inches.
Standard displacement: 6' ,000 tons.
Displacement at time of test: 7,929 tons.

MAIN PROPULSION PLANT

Main Engines: Four complete main turbine units
were installed In the ship. Each unit consisted of
an HP., I.P., and L.P. turbine. Astern turbine wheels
were built into the main turbine casings.
Main Reduction Gears: Four complete sets were
installed.
Main Condensers: Four complete sets were in;.
stalled.
Main Shafts: Four were installed.
Propellers: Four were installed.
Boilers: Six were installed.
Turbo Generators (ships Service)- Four main units
and two auxiliaries.
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TECENICAL INSPECTION REPORT

OVERALL SUMMARY

I. Target Condition After Test.

(a) Drafts after test; list; general areas of flooding; sources.

As soon as the radioactive water of the lagoon cleared
sufficiently to permit a close approach to the SAKAWA, the time then
being 1700 on "A" day, it was determined that her stern was open to
the sea. As may be seen in photo page 30, she was down about two
feet by the stern but was not settling appreciably. During the ensuing
night the draft aft increased about 10 feet as shown in photo page 34.
The vessel, which prior to the test had a starboard list of 1.5 degrees,
was now listing to port. By 0930 on "A" plus one day the list had in-
creased to 8 degrees, and by 1000 the main deck was awash amidships
on her port side. At 1033 the SAKAWA rolled considerably to port and
the stern commenced settling more rapidly. Photo page 36,shows the
SAKAWA at 1034 on her port beam with about 400 feet of her side sub-
merged. By 1035, see photo page 37, she was submerged up to her
midships section. Her stern then appeared to rest on the lagoon bottom.
After this time she settled more slowly until at 1043 her bow dis-
appeared.

Flooding unquestionably started when the SAKAWA'S
stern was ripped open to the sea by the air blast. Photos page 28,
page 29 and page 30 show the large opening in the mangled stern.
Poor watertight integrity, as proved by a pre-blast air test, permitted
progressive flooding. After 24..5 hours of slow progressive flooding
the main deck was awash. In the next hour rapid progressive flooding,
probably due to poorly fitted and damaged hatches, vent trunks, and
other fittings in the main deck, sent the SAKAWA to the bottom.

(b) Structural Damage.

Considerable structural damage on the SAKAWA was
caused by the air burst. The stern was most badly damaged by the

SECRET SAKAWA (Ex-Iap Cruiser)
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blast. Its deck plating was crushed inward (See photo page 30) and
shell plating about the counter was twisted and torn open in several4
places. Shell plating on the starboard side of the SAKAWA was badly
wrinkled from approximately frame 145 aft as can be noted in photo
page 28. This same picture shows a line of apparent shear between
two plates of the sheer strake at frame 170. Photo page 35 is another
view of the SAKAWA'S distorted stern. The wrinkles at frame 143,
shown In photo page 31 , apparently denote the forward limit of
structural damage to the shell plating. The only reported structural
damage forwaxd on the SAKAWA was the wrinkling of the forecastle
deck to a depth of about 18 inches at frame 35.

The superstructure aft of the bridge was smashed
down and forward into a mass of twisted wreckage. The mainmast,
as shown in. photo page 3 1, was toppled forward and outward until
its upper end overhung the port side by about one third Its length.
The aircraft crane was blown forward onto the main deck. In photos
page 31 and page 32 , the stack can be seen smashed against the
foremast tower which itself was badly distorted. The foremast was
angled sharply forward from the tower onto the director house. The
house, formerly situated on the main deck frames 95 to 105, was dis-
integrated. The bridge structure, though warped, is relatively intact.
It Is interesting to note that, forward of the main bridge structure,
the top of &-he deckhouse between frames 75 and 80 was dished in about
a !oot. This can be seen in photo page 33 . Forward of this damage,
a longitudinal bulkhead on the main deck buckled and also sheared
vertically at frame 64, (See photo page 32).

The tops of the after mounts were crushed. The tops
of the forward mounts were dished in a fore and aft V having a two
foot maximum depression. The forward face of mount 1, also was
dished somewhat.

Other miscellaneous damage is as follows:

(a) All life lines on the starboard side were laid flat.

(b) Many deck fittings such as bitts, chocks, deck
winches, were dislodged.

SECRET SAKAWA (Ex-Jap Cruiser)
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(c) Access throughout ship was made hazardous and
difficvlt by derangement of ladders, jammed doors, and fallen
structure.

(d) Life, boats and their stowages were wrecked; the
davits aboard at time of test were blown overboard.

(e) Searchlight towers were destroyed. One tower is
visible on photo page 32 between foremast and crumpled stack. Over-
hanging platforms forming part of superstructure and masts were
demolished.

(c) Other Damage.

Machinery and electrical damage was unobserved.

II. Forces Evidenced and Effects Noted.

(a) Heat.

None. However, frames numbers and name painted
on stern (See photos page 30 and page 33 are clearly visible on port
side of SAKAWA. This indicates that the blast came from the star-
board side.

(b) Fires and Explosions.

A fire burned on the stern of the SAKAWA from
shortly after burst until it was smothered by the ship's submergence.
The fire was first identified in aerial motion pictures about 0.5
seconds after burst. This fire, pictured in photo page 25, raged for
about two hours. It had died to a smolder (See photo page 34) when
the SAKAWA went down.

(c) Shock.

Air blast as evidenced by direction of crumpling
and falling of SAKAWA'S ravaged topsidie structure evidently struck
from above and slightly to starboard of dead astern. A comparison
of photos page 26 and page 27 show lateral displacement of SAKAWA
by blast.
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(d) Pressure.

Unknown.

M. Results of Test on Target.

(a) Effect on propulsion and ship control.

Not observed. It is probable that damage to the stern
would have disrupted steering control.

(b) Effect on gunnery and fire control.

Not observed. The guns and torpedo tubes were re-
moved before the test.

(c) Effect on watertight integrity and stability.

The watertight integrity of the SAKAWA was poor and
apparently dependent-solely upon an intact hull. The air blast which
ruptured the hull destroyed the watertight integrity of the ship.

(d) II)ffect on •:ersorreI aid !rtbibd:'ltLy,

Uflknowh ox,-ept foi- floodilnr iffect.

(e) 'i'ot;t effect on fighttng efficlinz2y.

Com~plete d~'uu l.lon~ of fighthlag efficiency.

IV. General "urrinary of (jOborwvr'L, lIiprethion'i. and Conclualorn,

A,•s It wa,,a po ti1e o board and Inapact the SA1KAWA p3rior to
her sinrking, divin : o,:ervatirons x. Wl,; vweJol wero ass$ignod low priority

d111d E. by ",, ioJo faCtu to reeovory of instruments,

Hoen.e no divar's ref.port. ij zvaii'a.,le on tiLa :hip.nf. ortlition garnered
in i.ls report wa 1 (;,bL;:Aod frdom follo, ng sonrceau,

oE.[ .A.i-.,AW4 (txrjap Crua sr)



1. 16 and 35 MM motion pictures.

2. Aerial sequences of stills.

3. Tower sequences of stills.

(b) Gross Damage Report of Test A.

(c) Report of Technical Observer in PBM Charlie.

(d) Direct- : of Ship Material and Other Initial
Boarding Team Reports. Pre-test views of the SAKAWA, photos
pages 12 thru 24 were Inserted in the report for comparison with
the other photographs.

Before accurate comparison is possible it must
be noted that the airplane catapults, torpedo tubes, 6" guns and small
gun mounts were removed from the ship prior to the test.

The explosion took place approximately 490 yards
from and slightly to starboard of the SAKAWA'S stern. At the time
of this burst the SAKAWA was headed approximately parallel with the
PENSACOLA. When she became visible in aerial photographs, she
appeared to be lying with her longitudinal axis about 30 degrees to the
right of the axis of the PENSACOLA. The Technical Observer in PBM
Charlie submitted the first verbal reports regarding the condition of
the SAKAWA. At 1700 on "Al" day the Director of Ship Material
approached close enough to observe the SAKAWA'S damage from the
RECLAIMER (ARS-42).

Observations were continued until darkness forced
the withdrawal of the Initial Boarding Teams. The next morning when
it was noticed that the freeboard aft was reduced from 12' 3" to less
than a foot, an attempt was made, despite the fact that the ship was
still radiologically dangerous, to tow her Into shallow water. The
ACHOMAWI went alongside at 0906 on "AA" plus one day for this pur-
pose. Before this could be accomplished, though the ACHOMAWI had
the SAKAWA in tow and was pulling astern to get the ship clear of the
array, the SAKAWA sank. When the ACHOMAWI cast loose the SAKAWA
had been moved astern about 150 feet.

SECRET SAKAWA (Ex-Jap Cruiser)
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V. Preliminary Recommendations.

None.

VI. Pre-test Statistics.

(a) Instructions for loading the vessel specified the followlng.

ITEM LOADING

Fuel Oil 33%

Diesel Oil 33%

Gasoline None

Ammunition None

Potable and Reserve Feed Water 95%

Salt Water Ballast 95%,

Details of the actual quantities of the various items aboard
are included in Report 7, Stability Inspection Report, submitted by the
ship's force in accordance with "Inbtriwtion# to Target Vessels for
Tests and Observations by Ship's Force" issued by the Director of
Ship Material. This report is available for inspection in the Bureau
of Ships Crossroads Files.

The SAKAWA floated at an estimated draft of about 19 feet.
No draft miurks were fitted on the SAKAWA. Freeboard heights were
measured forward at frame 10 and ast at frame 150 and found to be
23? 3" and 12' 3" respectively. A comparison of ship's plans and free-
board heights yielded the 19 foot figure. She had a list of about 1.5 de-
grzs to starboard.

SECRET SAKAWA (Ex-Iap Cruiser)
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PHOTOGRAPHS

TEST ABLE

SECRET SAKAWA (Ex lap Cruiser)
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DA-CR-113-89-0900 (-11) 1 Juily 46/6OMM/Obi. Var. 4,OOO'/Blklni/Secret
Print #26. Pre-burst view of SAKAWA in target array on Able day.
LAMVSON and ARKANSAS are seen in back ground. SKAT"E and Y0160 are

in foreground.
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.1Page 12 of 38 Pages 6872



AxA



of 0

............~~~-. ............ ..

.. . ....



~/

BuAer Photo 19 April 1946. Pre-test view of SAKAWA's port side taken from
bridge at about frame 40.
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t BuAer Photo (19 April 1946). Pre-test view of SAKAWA'S, bridge superstructure.taken from the starboard side of deck house structure at about frame 108 aft.
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BuAer Photo (19 April 1946). Pre-test view of SAKA WA'S stern taken from
gun tub located atop deck house at frame 117 port.

SECRET SAKAWA (Ex lap Cruiser)

Page 19 of 38 Pages 6872

............ __ _ __ _ __ , ,,---,.",,.,.



L7

*F

* ~~~~~~ ~ ~ ~ ~ ~ ~ ..... ...... Pht.1.pil14).r.ts iwo AK W o aknfo tr
*~~4 boa, Tieo rdea rm 9

14RE SAAA(E41 Cu~,
Page20 o 38 ages6Ff



BuAer Photo (19 April 1946). Pre-test view of SAKAWA'S bow taken from
port side of bridge at frame 79.
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BA-CR-66-578-4. Reinforced bracket, frame 9.1, starboard side, second
deck. Picture taken b~efore test.

SECRETSAKAWA (Ex jap Cruiser)
Page 23 of 38 Pages 6872



I:I

- I~

BA-mCR-66-578-3. Web details, frame 146, starboard side, second deck.
Pictu~re taken before test.
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DA-CR-PBMv2-48-1 July 46 (.11) F56-40" Obi 12000 Pa Secret. -Print
#39. Early view of fire on SAKAWA. Fire initially identified one half
second after burst. This picture taken 50 seconds after burst shows
superstructure missing aft.
SECRET SAKAWA (Ex lap Cruiser)
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DA-CR-T3A-31/79 (-11) 1 July 46/40"/B~lni/Secret. Print #19. View
of target ships 57 seconds after burst. SAKAWA (arrow indicates bow).
has been displaced to right. (Compare with photo page 26).
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AA-.CR-62-1832-12. View of SAKAWA'S starboard quarter showing her
listing slightly to port and down by the stern.
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AA-CR-62-1859-1O. View of SAKAWA'S port quarter.
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AA-CR-62-1832-6. Plating of SAKAWA'S stern shown blown out and up-
wards. Demolished stack and house structure shown. Mast and airplane
crane have been toppled. Wrinkle in shell plate appears just aft of mast.
6 inch guns removed-before Test.
SECRET SAKAWA (Ex lap Cruiser)
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AA-CR-62-186Q-1. Port'view of SAKAWA showing main deck air blast
damage with crumpled stern awash and still burning..
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DA-CE-230-561 (-11) 1 July 46/8 1/4"" Bikini. Print #61. SAKAWA
after blast.
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* AA-CR-9-2-17'71-6. SAKAWA on her port side and down by the stern.
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KAAinCR�92�1?719. SAXAWA continues to sink by thestern..
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Defense Special Weapons Agency
6801 Telegraph Road

a( Alexandria, Virginia 22310-3398

TRC 4 April 1997

MEMORANDUM TO DEFENSE TECHNICAL INFORMATION CENTER

ATTN: OMI/Mr Bill Bush

SUBJECT: Declassification of Documents

The following is a list of documents that have been
declassified and the distribution statement changed to Statement
A, Approved for Public Release.

XRD-41, AD-366731-
XRD-42, AD-366732-
XRD-40, AD-366730-
XRD-39, AD-366729-
XRD-38, AD-366728-
XRD-34, AD-366720-
XRD-13, AD-366725-
XRD-8, AD-366699-
XRD-5, AD-366697-
XRD-6, AD-366698-
XRD-21, AD-366708-
XRD-27, AD-366714-
XRD-22, AD-366709,-
XRD-26, AD-366713--
XRD-28, AD-366715'-
XRD-29, AD-366727-
XRD-36, AD-366722-

If you have any questions, please call me at 703-325-1034.

ARDITH JARRETT
Chief, Technical Resource Center


